A cluster of unlinked genes encoding gluconeogenic enzymes in the mouse is characterized by the failure of normal hormone-inducible expression in animals homozygous for one of several overlapping deletions mapping on chromosome 7 near the albino locus. Previous investigations have shown hormones and their receptors to be normal in the mutants and therefore not responsible for the abnormalities of inducibility. Instead, these studies have implicated a possible failure of the affected structural enzyme genes themselves to attain during prenatal development the competence for inducible gene expression. The results reported here add serine dehydratase (EC 4.2.1.13) and its structural gene to the affected group of gluconeogenic enzymes and their genes. Even though, in deletion homozygotes, serine dehydratase is expressed normally on the constitutive level, hormone-inducible expression fails to develop. The abnormality appears to reside in a defect of prenatal differentiation of cis-acting regulatory elements of the structural gene essential in the pathway of inducible gene expression.
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The widespread developmental effects of a series of chromosomal deletions at and around the albino locus in chromosome 7 of the mouse have been interpreted to result from the absence of one or more regulatory genes normally mapping within the deleted region (1, 2) . These genes, referred to as hepatocyte-specific developmental regulators (hsdr), appear to act during late fetal stages and to be concerned primarily with the essential developmental regulation of a particular group of unlinked structural genes encoding gluconeogenic enzymes and proteins, expressed specifically in hepatocytes and normally inducible by hormones. In deletion homozygotes, these structural genes lack the ability of hormone-inducible expression. Among the genes in this cluster identified and studied in detail are those encoding tyrosine aminotransferase (TAT) (3), phosphoenolpyruvate carboxykinase (PEPCK) (4), and metallothionein (Mt-1) (5). Glucocorticoid hormones and receptors were shown to be normal in deletion homozygotes; they therefore cannot be made responsible for the absence of inducible gene expression (6) . Further analysis of the mode of action of the deleted regulatory genes, the mechanisms of regulation normally controlled by them, and their sphere of activity profits from the identification of more targets of their action. We report here the results of investigations of an additional structural gene that is affected by the deletions and lacks the ability of hormone inducibility; it encodes the enzyme serine dehydratase (SDH; EC 4.2.1.13). Our studies concern, in particular, the prenatal and perinatal development of mRNA expression of the SDH gene and its hormone inducibility in normal and deletion homozygous mice. 
MATERIALS AND METHODS
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The publication costs of this article were defrayed in part by page charge payment. This article must therefore be hereby marked "advertisement" in accordance with 18 U.S.C. §1734 solely to indicate this fact. mM phosphate/1 mM EDTA)/500 1Lg of salmon sperm DNA per ml. Hybridization was carried out for 16-20 hr at 420C in a similar medium as that used for prehybridization but with lx Denhardt's solution, 10% dextran sulfate, and 100 ,ug of salmon sperm DNA per ml (9 (Fig. 2) .
DISCUSSION
The structural gene encoding the gluconeogenic enzyme SDH can now be added to the group of genes whose expression is affected in a similar way by the hsdr gene or genes included in the lethal deletions around the albino locus in mouse chromosome 7 (10) . In analogy to the genes encoding glucose-6phosphatase, TAT, and PEPCK, the SDH gene normally starts responding to the administration of hormones with increased gene expression around the time of birth (11) . Also, in analogy to the earlier mentioned enzyme-encoding genes (12) , the normal constitutive expression of the SDH gene in deletion homozygotes eliminates the possibility of a mutational change in its DNA sequence. Analysis of the effects of the albino deletions on the hormone-inducible expression of certain genes encoding gluconeogenic enzymes is beginning to reveal the normal developmental pattern of hormone inducibility that is shared by the affected genes. At the same time, the mutationally caused abnormalities provide the potential for the eventual identification of the respective normal mechanisms responsible for the differentiation of the structural genes during prenatal development. In particular, as mentioned before, the deletions appear to include regulatory genes encoding factors normally required by the relevant cluster of structural enzyme genes during prenatal develop-ment in the process of achieving their eventual competence for inducible gene expression in response to hormones.
Even though the effects of the albino deletions on the expression of SDH mRNA are in principle the same as those described previously for TAT and PEPCK (12) , certain differences between the reactions of the genes have been identified by the present studies. In analogy to TAT and PEPCK, the expression of SDH is refractory to hormone induction in deletion homozygotes. Also, deletion homozygous fetuses express constitutive levels of SDH mRNA, even though these are below those of normals, in contrast to TAT and PEPCK mRNA levels, which are the same in all genotypes. Finally, in contrast to TAT and PEPCK, both of which were shown to be expressed prenatally also in tissues other than liver-e.g., the brain (12)-SDH mRNA could not be identified in extrahepatic tissues in normal or deletion homozygous fetuses. Relatively minor differences between the patterns of developmental and hormonal regulation of expression of different structural genes may be the reason for the observed prenatal expression differences between SDH and the two other genes TAT and PEPCK. Alternatively, it is possible that the lower than normal level of prenatal constitutive SDH mRNA expression in the liver of deletion homozygotes and its total absence in brain of any genotypes might result from differences in sensitivity of the respective probes.
Nonetheless, these minor differences do not detract from the primary common phenomenon-namely, the effect of the albino lethal deletions on the competence of a particular group of hormone-inducible genes to react to hormonal stimulation. The expression analysis of the SDH gene serves to add support to the interpretation that the genome deleted in the lethal albino mutants normally includes one or more developmental regulatory genes (hsdr) with trans-acting effects targeted at a particular cluster of structural genes during prenatal stages and their differentiation of competence for hormone inducibility. The absence of the trans-acting factors encoded in the deleted genome may result in defects of chromatin differentiation ofthe affected genes that depend on these factors for their normal differentiation. At present, comparative studies of chromatin structure of these genes in deletion homozygotes and their normal littermates are necessary to investigate this question further.
